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Design and Preparation of Advanced Materials for Lithium—Air Batteries

Liu, Qingchao™” Ma, Shiyu* Xu, Jijing” Li, Zhongjun* Zhang, Xinbo*’
(“ The College of Chemistry and Molecular Engineering, Zhengzhou University, Zhengzhou 450001)

(®Key Laboratory of Rare Earth Resource Utilization, Changchun Institute of Applied Chemistry, Chinese Academy of
Sciences, Changchun 130022)

Abstract Due to the ultrahigh theoretical energy density, lithium-air battery is proposed as the next generation electro-
chemical energy storage devices. The improvement of lithium-air battery’s electrochemical performances and its application
largely rely on highly efficient and stable electrodes. In this review, the development and design of air cathode, modification

and protection of lithium anode and assembly of new type lithium-air batteries were summarized.
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Figure 1 (a) SEM image of the graphene electrode, (b) rate performance of the graphene electrode, (¢) SEM image of the hollow spherical carbon elec-

trode and (d) cycling performance of the hollow spherical carbon electrod
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Figure 2 (a) SEM image of the KB/LFO electrode, (b) SEM image of KB/LSMO electrode, (c) cycling performance of KB/LFO electrode, (d) cycling
performance of KB/LSMO electrode!*’*"

\,
55 5.0 1100
; 34
Pristine CT 45 ——Pristine CT P
50 d —— Co,0, NSsiRu e ~@—Co,0, NSs/Ru 1080 35 ——200 mA gr‘
40 5 < ’ ——300mAg
45 = 1
> 35 4000 é - 3.0 ——500mAg
@ 40 > E 2 —— 1000 mAg"
<) D 30 s g 28
£ 35 <) 5 B
3 8,53 %0 55 26
> 5 2
- > 20 & 24
12cycles g00 O
&8 15 72 cycles 22
20 10 850 20
200 400 600 800 1000 0 10 20 30 40 50 60 70 8 0 2000 4000 6000 8000 10000 12000
Capacity/(mAh-g-') Cycle number Capacity/(mAh-g)

B3 (a) CT Hilif¥) SEM 4, (b, ¢) Co;0, NSs/Ru HLIR [T SEM [EIZ, (d) rtb 3 FHI AR [F) FEUA ¥ 76 BR ) 20 1000 mAheg ' I B R LI £E, ()l
A P AN TR HE AR TE BRI 7 B 1000 mAheg " B A PR 14 BEAI(D) A Co304 NSs/Ru FEAR 1 i 36 1 EH)

Figure 3 (a) SEM image of the CT cathode, (b, ¢) SEM image of the Co;04 NSs/Ru cathode, (d) first discharge-charge curves of Li-O, cells with two
different cathodes, (e) cycling performance of Li-O, cells with two different cathodes and (f) rate performance of Li-O, cells with Co;04 NSs/Ru cath-
ode!*!
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Figure 4 (a) Schematic representations for the design and preparation of the TiO, NAs/CT, (b, c) SEM images of the TiO, NAs/CT cathode, (d) Raman
spectra of the TiO, NAs/CT cathode, (e, f) GC signals of O, and CO, released after charging the Li-air cells with CT and TiO, NAs/CT cathode and (g)

cycling performance of Li-O, cells with two different cathodes, respectively™”
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Figure 5 (a, b) SEM images of the Co;04 NSs/CP cathode, (d, €) SEM images of the Co;04 NSs/Ru/CT cathode, (g, h) SEM images of the TiO, NAs/CT

cathode and (c, f, i) cycling performance of Li-O, cells with three different cathodes, respectively'
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Figure 6 (a, b) Schematic illustration and mechanism of the formation of F-TLM anode, (c, d) SEM images of the pristine and 60th cycle of PLM anode,
(f, g) SEM images of the pristine and 60th cycle of F-TLM anode and (e, h) cycling performance of Li-O, cells with PLM and F-TLM anode, respective-
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Figure 7 (a~c) Flexible Li-O, cells work normally under bending and twisting conditions, (d) flexible Li-O, cell with paper cathode work normally and
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(e) flexible paper Li-O, pack work normally
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